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SPECIFICATION 



To all whom it may concern: 

Be It Known, That I, Bruce A, Reid, of Elmira, Ontario, Canada, have invented 
certain new and useful improvements in METHOD OF OPERATING AN IMAGE- 
BASED DOCUMENT PROCESSING SYSTEM AND AN APPARATUS 
THEREFOR, of which I declare the following to be a Ml, clear and exact description: 
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METHOD OF OPERATING AN IMAGE-BASED 
DOCUMENT PROCESSING SYSTEM AND AN APPARATUS THEREFOR 

Background of the Invention 

5 The present invention relates to image-based document processing systems, and is 

particularly directed to a method of operating an image-based document processing system, 
such as an image-based check processing system, and an apparatus therefor. 

A typical image-based check processing system includes a check processing transport 
which has a document track and a number of check processing modules positioned along the 
O 10 document track for performing specific document processing operations on document items 
m including checks moving downstream along the document track. Each check processing 
ii\ module includes a number of hardware devices contained within the check processing 

module during operation of the check processing transport. The check processing system 
M* also includes a transport processor which executes a transport application program which is 
jl 1 5 stored in memory to control operation of the hardware devices contained within the check 
% processing modules positioned along the document track and thereby to control operation of 

the check processing transport. 

More specifically, the check processing transport includes a hopper module into 
which a stack of document items are placed. A document feeder module adjacent the hopper 
20 module selectively feeds or drives each document item from the stack of document items in 
the hopper module to transport the document item past an imaging camera of an image 
capture module. The imaging camera captures an image of the document item. The 
document item moves downstream along the document track to sorting pockets of a pocket 
module located at the end of the document track. The pockets receive document items which 
25 have been sorted in accordance with the transport application program. 

In some known check processing transports, the imaging camera lies on one side of 
the document track and a movable reference surface lies on the other side of the document 
track facing the imaging camera. The reference surface has a black surface portion and a 
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white surface portion and is movable between one position in which only the black surface 
portion faces the imaging camera and another position in which only the white surface 
portion faces the imaging camera. The black surface portion of the reference surface faces 
the imaging camera during operation of the imaging camera. The sharp contrast between the 
5 dark, black surface portion of the reference surface and the relatively light background of a 
document item allows the leading edge of the document item to be accurately detected. The 
white surface portion of the reference surface faces the imaging camera during calibration of 
the imaging camera. The white surface portion of the reference surface is usually entirely 
U white to allow a complete calibration of the imaging camera to be carried out. 
S 10 In some other known check processing transports, the imaging camera lies on one 

5Jt side of the document track and a stationary reference surface lies on the other side of the 
y3 document track facing the imaging camera. The stationary reference surface usually has a 
|3 white surface portion and a number of black markings contained throughout the white surface 
L, portion. The white surface portion and the black markings face the imaging camera and are 

JV 15 always in the same position relative to the imaging camera. The black markings allow the 
m edges of a document item to be detected, while the white surface portion allows the imaging 

pf camera to be calibrated. 

Although using a known movable reference surface with black and white surface 
portions allows a complete calibration of an imaging camera in a check processing transport 
20 to be carried out, a drawback is that mechanical components are needed to move a movable 
reference surface between different positions. These mechanical components need to be 
serviced regularly to maintain their proper operation. Also, although using a known 
stationary reference surface with black markings in a white surface portion does not require 
use of mechanical components, a drawback is that a complete calibration of an imaging 
25 camera of a check processing transport is unable to be carried out. Accordingly, it would be 
desirable to provide a stationary reference surface which allows an imaging camera of a 
check processing transport to be completely calibrated. 
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Summary of the Invention 

In accordance with one aspect of the present invention, an apparatus is provided for 
use in an image-based document processing system having a document track and a 
controllable image capture device along the document track. The apparatus comprises an 
5 energizeable first light source facing the image capture device and for, when energized, 
illuminating a document item in the document track to allow the image capture device to 
detect a leading edge of the document item. An energizeable second light source is provided 
for, when energized, illuminating a document item in the document track to allow the image 
y, capture device to capture an image of the document item. A translucent reference surface is 

JS 10 disposed between the first and second light sources and is provided for (i) passing through 
Tfj light from the first light source to the image capture device when the first light source is 
«l energized, and (ii) reflecting light from the second light source to the image capture device 

m when the second light source is energized. 

: : The apparatus may further comprise a controller for controlling the image capture 

TO 1 5 device and the first and second light sources such that (i) the first light source is energized to 
fifl provide light for passing through the translucent reference surface to the image capture 

device to allow the image capture device to detect a leading edge of a document item when 
no document item is in the document track between the first light source and the image 
capture device, (ii) the second light source is energized to provide light for reflecting from 
20 the document item to the imaging capture device to allow the image capture device to capture 
an image of a document item when a document item is in the document track between the 
first light source and the image capture device, and (iii) the image capture device is 
controlled to capture an image of a document item in the document track between the first 
light source and the image capture device after the image capture device has detected a 
25 leading edge of the document item. Each light source may comprise a linear array of light 
emitting diodes. The translucent reference surface may comprise an entirely white surface 
without any dark markings thereon. 



The apparatus may further comprise a sensor device for (i) detecting a trailing edge of 
a document item in the document track, and (ii) providing a trailing edge signal indicative 
thereof. The sensor device is located along the document track upstream from the image 
capture device. The apparatus may further comprise a controller responsive to the trailing 
edge signal from the sensor and for controlling the image capture device and the first and 
second light sources such that (i) the first light source is energized to provide light for 
passing through the translucent reference surface to the image capture device to allow the 
image capture device to detect a leading edge of a document item when no document item is 
in the document track between the first light source and the image capture device, (ii) the 
second light source is energized to provide light for reflecting from the document item to the 
imaging capture device to allow the image capture device to capture an image of a document 
item when a document item is in the document track between the first light source and the 
image capture device, and (iii) the image capture device is controlled to capture an image of a 
document item in the document track between the first light source and the image capture 
device after the image capture device has detected a leading edge of the document item. 

In accordance with another aspect of the present invention, an apparatus comprises 
means defining a document track along which document items can move from an upstream 
end to a downstream end. A controllable image capture device is disposed on a first side of 
the document track. A first light source is disposed on a second side of the document track 
and faces the image capture device and is provided for, when energized, illuminating a 
document item from behind in the document track to allow the image capture device to detect 
a leading edge of the document item as the document item moves from the upstream end to 
the downstream end. A second light source is disposed on the first side of the document 
track. A translucent reference surface is disposed between the first and second light sources 
and is provided for (i) passing through light from the first light to illuminate the document 
track to allow the image capture device to detect a leading edge of the document item as the 
document item moves from the upstream end to the downstream end, and (ii) reflecting light 
from the second light source to the image capture device to allow the image capture device to 



be calibrated. A controller is provided for controlling the image capture device and the first 
and second light sources such that (i) the first light source provides light for passing through 
the translucent reference surface to the image capture device to allow the image capture 
device to detect a leading edge of a document item when no document item is in the 
document track between the first light source and the image capture device, (ii) the second 
light source provides light for reflecting from the document item to the imaging capture 
device to allow the image capture device to capture an image of the document item when the 
document item is in the document track between the first light source and the image capture 
device and moving from the upstream end to the downstream end, and (iii) the image capture 
device is controlled to capture an image of a document item in the document track moving 
from the upstream end to the downstream end and between the first light source and the 
image capture device after the image capture device has detected a leading edge of the 
document item. 

Each light source may comprise at least one light emitting diode. The translucent 
reference surface may comprise an entirely white surface without any dark markings thereon. 
The apparatus may further comprise a sensor device located along the document track 
upstream from the image capture device. The sensor device is provided for (i) detecting a 
trailing edge of a document item moving along the document track from the upstream end to 
the downstream end, and (ii) providing a trailing edge signal indicative thereof. 

In accordance with still another aspect of the present invention, a check processing 
system comprises means defining at least a portion of a document track along which 
document items can move from an upstream end to a downstream end. An image capture 
module includes a controllable image capture device disposed along a first side of the 
document track and is provided for capturing an image of a document item moving from the 
upstream end of the document track to the downstream end of the document track. An 
energizeable first light source is disposed on a second side of the document track and faces 
the image capture device and is provided for, when energized, illuminating the document 
item to allow the image capture device to detect a leading edge of the document item as the 
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document item moves from the upstream end to the downstream end. An energizeable 
second light source is disposed on a second side of the document track and is provided for, 
when energized, illuminating a document item in the document track to allow the image 
capture device to capture an image of the document item as the document item moves from 
5 the upstream end to the downstream end. A translucent reference surface is disposed 

between the first and second light sources and is provided for (i) passing through light from 
the first light source to illuminate a document item in the document track to allow the image 
capture device to detect a leading edge of the document item as the document item moves 
from the upstream end to the downstream end, and (ii) reflecting light from the second light 

O 

CI 10 source to the image capture device to allow the image capture device to be calibrated. A 

sag s 

ry pocketing module includes at least one pocket for receiving a document item after the image 
1% capture device has captured an image of the document item. 

£© Each light source may comprise at least one light emitting diode. The translucent 

\Jk reference surface may comprise an entirely white surface without any dark markings thereon. 
Jl 1 5 The check processing system may further comprise a sensor device located along the 

document track upstream from the image capture device. The sensor device is provided for 
(i) detecting a trailing edge of a document item moving along the document track from the 
upstream end to the downstream end, and (ii) providing a trailing edge signal indicative 
thereof. The check processing system may further comprise a controller responsive to the 
20 trailing edge signal from the sensor device and for controlling the image capture device and 
the first and second light sources such that (i) the first light source is energized to provide 
light for passing through the translucent reference surface to the image capture device to 
allow the image capture device to detect a leading edge of a document item when no 
document item is in the document track between the first light source and the image capture 
25 device, (ii) the second light source is energized to provide light for reflecting from the 

document item to the imaging capture device to allow the image capture device to capture an 
image of a document item when a document item is in the document track between the first 
light source and the image capture device and is moving from the upstream end to the 



downstream end, and (iii) the image capture device is controlled to capture an image of a 
document item in the document track moving from the upstream end to the downstream end 
between the first light source an the image capture device after the image capture device has 
detected a leading edge of the document item. The controller may comprise a transport 
processor for controlling operation of a number of check processing modules of the check 
processing transport. 

In accordance with yet another aspect of the present invention, a method of operating 
an image-based document processing system comprises the steps of (a) energizing a first 
light source to provide light which passes through a translucent reference surface to an image 
capture device to allow the image capture device to detect a leading edge of a document item, 
and (b) after the image capture device detects a leading edge of a document item, energizing a 
second light source to provide light which reflects from the document item to the image 
capture device to allow the image capture device to capture an image of a document item. 

The method may further comprise the step of (c) deenergizing the first light source 
after the image capture device detects a leading edge of a document item moving past the 
image capture device. The method may further comprise the step of (d) deenergizing the 
second light source after a trailing edge of a document item is detected. The method may 
further comprise the step of (c) deenergizing the second light source after a trailing edge of a 
document item is detected. 

In accordance with another aspect of the present invention, a method of operating an 
image-based check processing system comprises the steps of (a) energizing a first light 
source to provide light which passes through a translucent reference surface to an image 
capture device to allow the image capture device to detect a leading edge of a document item, 

(b) after the image capture device detects a leading edge of a document item, energizing a 
second light source to provide light which reflects from the document item to the image 
capture device to allow the image capture device to capture an image of a document item, and 

(c) pocketing a document item after the image capture device has captured an image of the 
document item. 
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The method may further comprise the step of (d) deenergizing the first light source 
after the image capture device detects a leading edge of a document item. The method may 
further comprise the step of (e) deenergizing the second light source after a trailing edge of a 
document item is detected. The method may further comprising the step of (d) deenergizing 
the second light source after a trailing edge of a document item is detected. 

Brief Description of the Drawings 

The foregoing and other features of the present invention will become apparent to one 
skilled in the art to which the present invention relates upon consideration of the following 
description of the invention with reference to the accompanying drawings, wherein: 

Fig. 1 is a schematic block representation of an image-based check processing system 
embodying the present invention; 

Fig. 2 is a schematic view of a portion of the image-based check processing system of 
Fig. 1 and showing a document item along a document track; 

Figs. 3-6 are views similar to Fig. 2 and showing the document item in a different 
position along the document track. 

Details of the Invention 

The present invention is directed to a method of operating an image-based document 
processing system and an apparatus therefor. The specific construction and use of the 
document processing system may vary. By way of example, a document processing system 
in the form of an image-based check processing system 10 is illustrated in Fig. 1 . The check 
processing system 10 may be, for example, a sorting machine or a proof machine wherein 
financial document items such as checks are processed in a data processing operation. 

As shown in Fig. 1, the check processing system 10 includes a check processing 
transport 12 having a document track 14 along which financial document items, such as 
checks, can be transported from an upstream end to a downstream end. The transport 12 
includes a number of different check processing modules lying along the document track 14. 
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Each check processing module includes a number of hardware devices associated with the 
particular check processing module for performing specific document processing operations 
on document items moving along the document track. The transport 12 includes a hopper 
module 16 into which a stack of financial document items including checks are placed. A 
5 document feeder module 1 8 adjacent the hopper 16 selectively feeds or drives each document 
item from the stack of document items in the hopper to transport the document item from the 
upstream end to the downstream end along the document track 14 to sorting pockets of a 
pocket module 30 located at the end of the document track. 
y~ The check processing system 10 includes a codeline reader module 20 such as a 

S 1 0 MICR reader located along the document track 14. The MICR reader 20 reads a MICR 
Q* codeline from each check being processed in a known manner. Alternatively, the codeline 

y3 reader may be an OCR reader instead of a MICR reader depending upon the particular 
m application. The check processing system 10 further includes an image capture module 22 

: located along the document track 14. The image capture module 22 captures an image of 

fif 1 5 each document item for a number of different purposes well known in the financial industry, 
gl An encoder module 24 encodes missing fields on each check. An endorser module 26 
hi applies an endorsement in a known manner to each check. A bank stamp module 28 stamps 

each check to identify the bank institution processing the check. The structure and operation 
of MICR readers, OCR readers, imaging cameras, encoders, endorsers, and bank stamps are 
20 well known and, therefore, will not be described. 

The check processing system 10 further includes a transport processor 32 and a 
transport operator interface 33 which communicates via signals on line 34 with the transport 
processor. The operator interface 33 may include a keyboard, a mouse, and a display, all of 
which communicate via signals with the transport processor 32. The transport processor 32 
25 controls operation of the transport 12 via signals on line 35. Suitable processors and 

memories are readily available in the marketplace. Their structure and operation are well 
known and, therefore, will not be described. 
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The check processing system 10 also includes a transport memory 36 which 
communicates via signals on line 37 with the transport processor 32. It is contemplated that 
the memory 36 could be a single memory unit or a plurality of different memory units. An 
executable transport application program is stored in the memory 36. The transport 
5 application program is associated with a particular type of document processing work. For 
example, one type of work is proof of deposit. Another type of work is remittance 
processing. Still another type of work may be sorting of document items. When the 
transport application program is executed, the hardware devices contained within the check 
N l processing modules lying along the document track 14 are controlled to process document 
O 1 0 items moving downstream along the document track in accordance with the transport 
n\ application program, as is known. The memory 36 also stores sequence numbers, MICR 

*f codelines, image data, encoder status, endorsement status, and bank stamp status associated 
ttJ with document items which have been processed in accordance with the transport application 
y, program. 

r? 15 Referring to Fig. 2, the image capture module 22 includes an image capture device 

50, such as an imaging camera, which is controlled to capture images of document items 
y, moving along the document track 14. The imaging camera 50 lies on one side of the 

document track 14 and has a lens portion 52 which lies adjacent a transparent flat piece 54 
attached to a housing portion 55 of the image capture module 22. The transparent flat piece 
20 54 protects the lens portion 52 from contacting document items moving along the document 
track 14 from an upstream end 40 to a downstream end 42. 

A number of energizeable lighting sources 56, 57 lies on the same side of the 
document track 14 on which the imaging camera 50 lies. Although there are only two 
lighting sources 56, 57 shown in Fig. 2, it is contemplated that this number may be one or 
25 more than two. Each of the lighting sources 56, 57 is switchable ON and OFF, and 

preferably, comprises a linear array of light emitting diodes (LEDs) which extends into and 
out of the page as viewed looking at Fig. 2. The LEDs may be of any color, although white 
LEDs are preferred. When the lighting sources 56, 57 are energized, the lighting sources 
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provide light which is reflected from a document item in the document track 14 to allow the 
imaging camera 50 to capture an image of the document item as the document item is 
moving along the document track 14 from the upstream end 40 to the downstream end 42. 

A translucent reference surface 60 lies on the other side of the document track 14. 
The translucent reference surface 60 is attached to a housing portion 61 of the image capture 
module 22, and faces the transparent flat piece 54. The translucent reference surface 60 has a 
known reflectance relative to a typical document item such that the imaging camera 50 can be 
calibrated by imaging the translucent reference surface 60 when illuminated by the lighting 
sources 56, 57. 

A number of energizeable lighting sources 62 lies on the same side of the document 
track 14 on which the translucent reference surface 60 lies. Although there is only one 
lighting source 62 shown in Fig. 2, it is contemplated that this number may be more than one. 
The lighting source 62 is switchable ON and OFF, and preferably, comprises a linear array of 
light emitting diodes (LEDs) which extends into and out of the page as viewed looking at 
Fig. 2. The LEDs may be of any color, although red LEDs are preferred. When the lighting 
source 62 is energized, the lighting source provides light which is transmitted through the 
translucent reference surface 60 to allow the imaging camera 50 to detect a leading edge of 
the document item as the document item is moving along the document track 14 from the 
upstream end 40 to the downstream end 42. 

A sensor device 66 lies on the same side of the document track 14 on which the 
imaging camera 50 lies. The sensor device 66 is disposed along the document track 14 
upstream from the imaging camera 50. The sensor device 66 provides a signal on line 72 
indicative of a trailing edge of a document item in the document track 14 moving past the 
sensor device 66. Although the sensor device 66 is shown in Fig. 2 as being upstream from 
the imaging camera 50, it is conceivable that the sensor device 66 could have located at any 
position along the document track 14. 

A controller 70 receives the signal on line 72 from the sensor device 66. The 
controller 70 is responsive to a number of different signals including the signal on line 72 
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from the sensor device 66 to control operation of the imaging camera 50 via line 74, the 
lighting sources 56, 57 via lines 76, 77, respectively, and the lighting source 62 via line 78. 
Although the controller 70 is shown in Fig. 2 as being separate from the image capture 
module 22, it is contemplated that the controller 70 may be part of the image capture module 
22. Alternatively, the controller 70 may be at least a part of the transport processor 32 of the 
check processing system 10. 

The controller 70 controls operation of the imaging camera 50, the lighting sources 
56, 57, and the lighting source 62 in the following manner. As shown in Fig. 2, a document 
item 90 upstream from the image capture module 22 is moving along the document track 14 
from the upstream end 40 to the downstream end 42. At this time, the lighting source 62 is 
energized and the lighting sources 56, 57 are deenergized. Light from the lighting source 62 
passed through the translucent reference surface 60 to the lens portion 52 of the imaging 
camera 50. The imaging camera 50 receives light from the lighting source 62 which has 
passed through the translucent reference surface 60, and continuously scans for the presence 
of a leading edge of a document item in the document track 14. The scanning operation of 
the imaging camera 50 is well known and, therefore, will not be described. 

As the document item 90 shown in Fig. 2 continues to move downstream along the 
document track 14 and into that portion of the document track in the image capture module 
22, a leading edge 92 of the document item 90 eventually arrives in front of lens portion 52 
of the imaging camera 50, as shown in Fig. 3. When the leading edge 92 of the document 
item 90 arrives in front of the lens portion 52 of the imaging camera 50 as shown in Fig. 3, 
the imaging camera 50 detects presence of the leading edge 92 of the document item 90 
because of the document item obscuring the light from lighting source 62. When the leading 
edge 92 of the document item 90 is detected, the lighting source 62 turns OFF, the lighting 
sources 56, 57 turn ON and the imaging camera 50 is controlled to continue scanning and to 
begin to capturing image data which is representative of an image of the document item 90. 
The captured image data is saved in a memory, such as the transport memory 36 shown in 
Fig. 1, for example. 
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The imaging camera 50 continues to capture image data which is representative of an 
image of the document item 90 as the document item 90 continues to move downstream 
along the document track 14, such as shown in Fig. 4. Eventually, a trailing edge 94 of the 
document item 90 (shown in Fig. 5) moves past the sensor device 66. When the trailing edge 
5 of the document item 90 moves past the sensor device 66 as shown in Fig. 5, the sensor 
device 66 provides a trailing edge signal on line 72 indicative thereof. In response to 
receiving the signal on line 72 from the sensor device 66, the controller 70 controls the 
imaging camera 50 to continue scanning and capturing image data which is representative of 
u an image of the document item 90 for a predetermined amount of time. This predetermined 

2 10 amount of time is sufficient to allow the trailing edge 94 of the document item 90 to move 

Cl 

III well past the lens portion 52 of the imaging camera 50 such as shown in Fig. 6. Accordingly, 

?"i 'i 

[k image data which is representative of an entire image of the document item 90 is captured 

jjjj and stored in memory. 

s After elapse of the predetermined amount of time, the lighting source 62 is controlled 

U 

ry 15 to turn ON, the lighting sources 56, 57 are controlled to turn OFF, and the imaging camera 50 

Li.. 

■ m is controlled to continue scanning and to begin detecting the leading edge of the next 
0 document item moving downstream along the document track 14. It should be apparent that 
the imaging camera 50 is continuously scanning. The imaging camera 50 is in the mode of 
detecting a leading edge of a document item in the document track 14 when no document 
20 item is in the document track 14 in front of the lens portion 52. In this mode, the lighting 
source 62 is ON, and the lighting sources 56, 57 are OFF. The imaging camera 50 goes into 
the mode of capturing image data after the leading edge of a document item moving past the 
lens portion 52 is detected. When the imaging camera 50 goes into the mode of capturing 
image data, the light source 62 is turned OFF and the lighting sources 56, 57 are turned ON. 
25 The imaging camera 50 goes back into detection mode after image data which is 

representative of an entire image of a document item has been captured. When the imaging 
camera 50 back into detection mode, the lighting source 62 is turned ON, and the lighting 
sources 56, 57 are turned OFF. 
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Although the sensor device 66 is described as being part of the image capture module 
22, it is contemplated that the sensor device may be located outside of the image capture 
module and not part of the image capture module. Also, although the translucent reference 
surface 60 is described as being white plastic material, it is contemplated that the translucent 
reference surface may a different type of material such as white glass. Also, while it is 
contemplated that the imaging camera 50 be calibrated against the translucent reference 
surface 60 when no document item is in or moving along the document track 14, it is 
conceivable that the imaging camera 50 may be calibrated against the translucent reference 
surface 60 when document items are moving along the document track 14. In this case, the 
imaging camera 50 would perform the calibration when the translucent reference surface 60 
is exposed to the imaging camera 50 between two document items which are moving along 
the document track 14 from the upstream end 40 to the downstream end 42. 

A number of advantages result by providing an apparatus and method in accordance 
with the present invention. One advantage is that the leading edge 92 of the document item 
90 in the document track 14 is accurately detected, even though the translucent reference 
surface 60 is white. Another advantage is that the translucent reference surface 60 is 
stationary. Accordingly, the imaging camera 50 may be calibrated without requiring the use 
of moving mechanical components. 

From the above description of the invention, those skilled in the art to which the 
present invention relates will perceive improvements, changes and modifications. Numerous 
substitutions and modifications can be undertaken without departing from the true spirit and 
scope of the invention. Such improvements, changes and modifications within the skill of 
the art to which the present invention relates are intended to be covered by the appended 
claims. 



